Regulation by endogenous interferon of virus-induced cytokine gene expression in mouse macrophages.
In macrophages from inbred mice the magnitude of the interferon (IFN) response to Newcastle disease virus (NDV) infection is under genetic control of the locus If-1, with C57BL/6 carrying the 'high-producer' allele If-1h whereas BALB/c have the 'low-producer' allele If-1l. The IFN produced consists of 90% IFN-beta and there are 10-fold differences between macrophages from If-1h and If-1l mice. Recently, we observed that interleukin-6 (IL-6) is coinduced by NDV in macrophages and seems to be under the same genetic control. Noninduced macrophages have been shown to secrete low amounts of antiviral activity endogenously when cultured in the presence of the macrophage-colony-stimulating factor (M-CSF). Here, we report that the amount of this endogenous IFN varies between macrophages from different mouse strains. Macrophages from BALB/c were found to secrete 5-10 times more endogenous IFN compared to C57BL/6. The antiviral activity could be identified as IFN-beta. Interestingly, we observed that endogenous IFN specifically down-regulates NDV-induced IFN and IL-6 production. Preculture of BALB/c macrophages in M-CSF plus anti-IFN-beta to neutralize the biological effects of the endogenous IFN provoked a 30- to 50-fold increase in NDV-induced cytokine production, resulting in a nearly complete abrogation of the genetically determined difference since the same treatment only caused a 6-fold increase in C57BL/6 macrophages following NDV infection. This increase in cytokine gene expression was specific for NDV and marked by a strong additional activation of IFN-alpha genes. Addition of mouse recombinant IFN-alpha 4 to anti-IFN-beta-treated macrophages for 18 h prior to NDV infection down-regulated again IFN gene expression and reestablished the genetic differences between macrophages from If-1h and If-1l mice.(ABSTRACT TRUNCATED AT 250 WORDS)